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(57)Abstract: 

PURPOSE: To enable simple production of the subject copolymer 
excellent in thermal stability by stabilizing, in the presence of a specific 
basic compound, the chain terminals of a crude copolymer whose 

terminals are unstable and obtained by copolymerizing a specified ft , 

monomer mixture in the presence of a specified amount of catalyst. 
CONSTITUTION : (A) One mole of a mixture of trioxane with cyclic ! 
formals of the formula {R1 to R4 are H, a (halogenated) 1 to 5C alkyl, a 
halogen- substituted (oxy)methylene ; R5 is a [(halogen-substituted) 
alkyl-substituted] (oxy)methylene; (p) is 1 to 3} such as 1 ,3-dioxolane is j s 

allowed to effect copoolymerization in the presence of (B) 5.0X 10-6 to 

5.0X 10-5 mole of a polymerization catalyst such as boron trifluoride, R » — C - (RJp 

boron trifluoride hydrate, or a coordination complex with O or S 

containing organic compound and boron trifluoride, to give a crude I 
copolymer of less than 3,000ppm of unstable termini. The product is fed 
into a vented extruder directly or after drying, to effect the terminal 
stabilization reaction in the presence of a basic substance such as 
ammonia whereby the objective copolymer is produced. 
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JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[C laim 1 ] The mixture of a trioxane and an annular formal A boron-trifluoride boron fluoride hydrate, And it 
faces carrying out copolymerization under the existence of at least a kind of polymerization catalyst chosen 
from the county which consists of a coordination complex compound of the organic compound and boron 
trifluoride containing an oxygen atom or a sulfur atom, and manufacturing a polyoxymethylene copolymer. 
Polymerization catalyst concentration receives one mol of all monomers. S.Oxten - six mols or more, The 
amount of [ which is S.Oxten - five mols or less in concentration, and was discharged from the polymerization 
machine ] instability end supplies a rough polyoxymethylene copolymer 3000 ppm or less to an extruder with a 
vent, direct or after drying. The manufacture approach of the polyoxymethylene copolymer characterized by 
performing an end stabilization reaction under existence of an alkali. 

[Claim 2] The approach according to claim 1 characterized by an annular formal being 1 and 3 dioxolane. 
[Claim 3] The approach according to claim 1 that polymerization catalyst concentration is characterized by 
5.0xten - six-mo I or more being 3.0xten - five mols or less to one mol of all monomers. 

[Claim 4] The approach according to claim 1 characterized by the concentration of the water in the mixture of 
a trioxane and an annular formal, formic acid, and a methanol being 20 ppm or less by water conversion 
concentration. 

[Claim 5] The approach according to claim 1 characterized by supplying an extruder with a vent after drying the 
rough polyoxymethylene copolymer which is made to copolymerize and is obtained at the temperature below 
the bottom 50-degree-C or more melting point of nitrogen-gas-atmosphere mind. 
[Claim 6] The approach according to claim 1 which ratio of length to diameter (L;the die length of shaft 
orientations, bore of D ; extruder) consists [ the screw configuration of the end stabilization zone of an extruder 
with a vent ] of the kneading disc section of 2.0 to 10.0, and is characterized by the wing thickness of a 
kneading disc being 0.3D from 0.1 D. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the polyoxymethylene copolymer 
which is excellent in thermal stability. It is related with the approach of manufacturing the polyoxymethylene 
copolymer which was excellent in the thermal stability by direct or the process which dries, supplies an 
extruder with a vent and performs end stabilization simultaneously with deactivationHzing, and which was 
simplified dramatically in the rough polyoxymethylene copolymer which is made copolymerizing the mixture of a 
trioxane and an annular formal and is obtained in more detail. 
[0002] 

[Description of the Prior Art] The rough polyoxymethylene copolymer obtained by copolymerization with a 
trioxane, cyclic ether, and/or an annular formal contains the activity polymerization catalyst, and after 
deactivation is carried out, end stabilization of the polymerization catalyst is usually carried out using an 
extruder. The approach of deactivating a polymerization catalyst in the water solution which contains an alkali 
as the deactivation approach of a polymerization catalyst is learned. However, disassembly of the principal 
chain by water occurs simultaneously with deactivationHzing of a polymerization catalyst and this approach ha* 
the fault which the amount of instability ends before lowering of molecular weight and end stabilization 
increases. The approach of adding an alkali to a rough polyoxymethylene copolymer and carrying out end 
stabilization of the catalyst after deactivation as other deactivation approaches, using an extruder is learned. It 
sets to this approach, and the principal chain decomposition at the time of deactivation does not occur, and a 
facility can be simplified, and it is a desirable approach industrially. For example, to J P ,58—51 01 4,B , the third 
class phosphine compound is added as a quencher at a rough polyoxymethylene copolymer, and the approach o 
supplying the after extruder and carrying out end stabilization is indicated. Moreover, to J P ,63-1 9661 5,A, a 
rough polyoxymethylene copolymer is thoroughly fused under existence of a quencher and an assistant, and the 
approach of adding a quencher and an assistant further after that, and carrying out end stabilization is 
indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the approach indicated by J P ,58—51 01 4,B , little addition 
of the quencher is carried out as a solution of independent or an organic solvent at the rough polyoxymethylene 
copolymer after a polymerization. However, we are anxious about the lack of deactivation taking place [ catalys 
concentration ] to one mol of all monomers, since it is high, 1.2xten - four mols, and, and lowering of molecular 
weight occurring by principal chain decomposition in the end stabilization process using an extruder, and being 
unable to control to desired molecular weight. It has the fault which it is required to perform perfect 
deactivation-ization in order to prevent principal chain decomposition, and is performing grinding of a rough 
polyoxymethylene copolymer, and sufficient mixing with a quencher, and a facility complicates. Moreover, by th« 
approach indicated by J P ,63-1 9661 5,A, since the amount of instability ends before end stabilization was high, 
multiple-times operation is carried out, the facility enlarged end stabilization, it became complicated, and there 
was a problem of not being industrially said to be an advantageous approach. 
[0004] 

[Means for Solving the Problem] This invention is made in view of the above situations. As a result of 
considering the manufacture approach of a polyoxymethylene copolymer wholeheartedly using an extruder with 
a vent, this invention persons find out the very efficient manufacture approach, and came to develop 
advantageous this invention industrially. 

[0005] This invention the mixture of a trioxane and an annular formal Namely, a boron trifluoride, It faces 
carrying out copolymerization under the existence of at least a kind of polymerization catalyst chosen from the 
county which consists of a coordination complex compound of the organic compound and boron trifluoride 
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containing a boron-trifluoride hydrate and an oxygen atom, or a sulfur atom, and manufacturing a . 
polyoxymethylene copolymer. Polymerization catalyst concentration is 5.0xten -five mols or less in 5:0xten - 
six-mol or more concentration to one mol of all monomers. The amount of [ which was discharged from the 
polymerization machine ] instability end supplies a rough polyoxymethylene copolymer 3000PPM or less to an 
extruder with a vent, direct or after drying. It is related with the manufacture approach of the polyoxymethylene 
copolymer characterized by performing an end stabilization reaction under existence of an alkali. 
[O006] Furthermore, this invention is explained concretely. As a polymerization method of the polyoxymethylene 
copolymer in this invention, there are a bulk-polymerization method, a melting polymerization method, etc. It is 
the approach of obtaining the polymer of. the solid-state which there is the semi- bulk-polymerization method 
for using 20% or less of solvent to the bulk-polymerization method do not use a parenchyma top solvent, or a 
monomer, as a desirable polymerization method, and carried out the shape of a powder mass with progress of a 
polymerization. 

[0007] The trioxane whose main monomer in this invention is the annular oligomer of formaldehyde is used. 
M oreover, a comonomer is an annular formal, usually, the case where cyclic ether is used although cyclic ether 
was also used as a comonomer at the time of the polymerization of a polyoxymethylene copolymer — 
polymerization catalyst concentration — it cannot decrease — direct — or even if it dries, it supplies an 
extruder with a vent and it performs end stabilization, disassembly of a principal chain generates and is not 
desirable. The compound expressed with the following general formula (1) as an annular formal is said. 
[0008] 
[Formula 1] 

R, 

I (1 ) 

R, -C -O 

I I 
R, -C- (R.)p 

I 

R* 

- (CH, ) q -O-CH, - 365 t^W 

- (OCH. CH, ) q -O-CH, - 
(C<D*&, pGMfcXU q 14 1 frfc 4 ©»S«To ) 

[0009] As the example of representation, 1, 3-tlioxolane, 1 and 3, 5— trio KISEPAN, 1 , 4-butanediol formal, an 
epichlorohydrin diethylene glycol formal, etc. are mentioned, for example. In this invention, especially a desirabh 
comonomer is 1 and 3 dioxolane. The concentration of a comonomer is less than [ more than 0.05 mol %15 mol 
% ] to one mol of trioxanes. In addition, the antioxidant may be added in the comonomer in this invention. 
[0010] The polymerization catalyst in this invention is the coordination complex compound of the organic 
compound and boron trifluoride containing a boron trifluoride, a boron-trifluoride hydrate and an oxygen atom, 
or a sulfur atom, and is used as a solution of a gas or suitable organic solvent. Especially a desirable 
polymerization catalyst is the coordination complex compound of a boron trifluoride, and boron-trifluoride 
diethylether and boron-trifluoride dibutyl ether are specifically mentioned. Such polymerization catalyst 
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concentration is 5.0xten - six mo Is or more, and 5.0xten - five mo Is or less to one mol of all monomers. They 
> are 5.0xten - six mols or more, and 3.0xten - five mols or less to one mol of all monomers preferably. When 
polymerization catalyst concentration is 5.0xten - six mols or less, decline in polymerization yield occurs, and it 
is not desirable. Moreover, when polymerization catalyst concentration is 5.0xten - five mols or more, in the end 
stabilization process of having used the extruder, the molecular weight lowering by principal chain 
decomposition generates and is not desirable. 

[0011] Any of a batch type and continuous system are sufficient as the polymerization equipment used for this 
invention, and the reaction vessel with a churning machine generally used can be used for it as batch type 
polymerization equipment. Moreover, as continuous system polymerization equipment, self-cleaning mold 
mixers, such as a ko kneader, a 2 shaft screw-type continuous extrusion kneading machine, and a paddle mold 
continuous mixer of two shafts, are usable. 200 degrees C of polymerization temperature are a 60 to 1 20 
degrees C temperature requirement preferably from 60 degrees C. Moreover, although especially a limit does 
not have polymerization time amount, generally 10 seconds or more and 100 minutes or less are chosen. 
[0012] The important point in this invention is that the amount of [ of a rough polyoxymethylene copolymer ] 
instability end is 3000 ppm or less. Although most chain ends of a rough polyoxymethylene copolymer are 
stable, a part of end is an instability end with the structure of -(OCH2)-OH understood by the so-called zipper 
with heating. The minute impurities which have active hydrogen, such as moisture contained in raw materials, 
such as a trioxane and an annular formal, a methanol, and formic acid, generate this instability end at the time 
of a polymerization. So, in order to reduce a part for this instability end, it is necessary to reduce the 
concentration of the minute impurities which have active hydrogen, such as moisture in raw materials, such as c 
trioxane and an annular formal, a methanol, and formic acid, as much as possible. In order to set a part for an 
instability end to 3000PPM or less, it is necessary to convert into the concentration of water the minute 
amount high impurity concentration which has active hydrogen, and it is necessary to set the sum density to 
20PPM or less to a trioxane. In the case of a methanol, 0.28 times of methanol concentration, and in the case 
of formic acid, it is specifically [ the conversion to water concentration ] obtained by [ which is formic acid 
concentration ] doubling 0.20. When the amount of this instability end is 3000PPM or more, in order to perform 
end stabilization thoroughly, it is necessary to carry out end stabilization of multiple times, and a facility 
enlarges and is not desirable. 

[0013] Thus, in the rough polyoxymethylene copolymer obtained by copolymerizing, the trioxane of an unreactei 
monomer, an unreacted comonomer, a polymerization catalyst, and the formaldehyde of a by-product are 
contained. Although a rough polyoxymethylene copolymer can be supplied to a direct end stabilizer as it is, it 
dries under nitrogen-gas -atmosphere mind preferably, and it is supplied to an end stabilizer. Drying temperatun 
is the temperature below 50 degrees C or more and the melting point. It dries preferably at the temperature of 
80 degrees C or more and 150 degrees C or less. The drying time is performed in 5 minutes or more and 300 
minutes or less. Moreover, in order to raise drying efficiency in this invention, it is also possible to grind a roug\ 
polyoxymethylene copolymer. 

[0014] Thus, the obtained rough polyoxymethylene copolymer is further supplied to an end stabilizer, and end 
stabilization is performed with deactivation of a polymerization catalyst. As end stabilization equipment in this 
invention, extruders with a vent, such as a 2 shaft [ with a vent ] screw-type extruder and a monopodium 
screw-type extruder with a vent, can be used. Although a 2 shaft screw-type extruder has this direction 
revolution and the different direction revolution, it is usable as [ both ] an end stabilizer in this invention. The 
screw of an extruder consists of a devolatilization zone which removes the formaldehyde generated by 
decomposition for the end stabilization zone which decomposes the melting zone, deactivation, and the 
instability end which fuse a rough polyoxymethylene copolymer, and an instability end. 

[0015] As deactivation of the extruder in this invention, and a screw of an end stabilization zone, the full close 
bladed screw generally used, the screw which has a kneading disc in part, the screw which consists of a 
kneading disc altogether further can usually be used. Although the screw of deactivation and an end 
stabilization zone can perform deactivation and end stabilization even if it uses the screw which consists of a 
full flight, it is difficult for it to perform end stabilization thoroughly. They are the screw which has a kneading 
disc in part as a desirable screw, or the screw which consists of a kneading disc altogether. Especially a 
desirable thing is a screw which ratio of length to diameter (L; the die length of shaft orientations, bore of D; 
extruder) becomes from the kneading disc section of 2.0 to 10.0, and the wing thickness of a kneading disc 
becomes from the kneading disc which is 0.3D from 0.1D. It is the screw which wing thickness becomes from 
the kneading disc which is 0.2D from 0.1 D more preferably. 

[0016] A part for an instability end is supplied to an extruder, and melting of the rough polyoxymethylene 
copolymer 3000 ppm or less by which deactivation is not carried out is carried out first. Extrusion temperature 
is the melting point of a polymer thru/or a 265-degree C temperature requirement. Especially desirable 
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temperature is 200 degrees C to 230 degrees C. If it becomes the temperature of 265 degrees C or more, the , 
molecular weight lowering by principal chain cutting of a polymer generates and is not desirable. 
[001 7] In an end stabilization zone, deactivation of the polymerization catalyst is carried out under existence of 
an alkali, further, an instability end is decomposed and the fused rough polyoxymethylene copolymer is 
stabilized. As an alkali, the amine compound of aliphatic series, such as ammonia, triethylamine, tributylamine, 
dimethylamine, and isopropylamine, is mentioned. As other alkalis, the hydroxide of alkali metal or alkaline earth 
metal, an inorganic weak acid salt, an organic-acid salt, etc. are mentioned. As a concrete example, they are 
sodium, a potassium, magnesium, calcium or the hydroxide of barium, a carbonate, phosphate, a silicate, a 
borate, formate, acetate, a stearate, palmitate, propionate, an oxalate, etc. Especially, fatty amines, such as 
ammonia, triethylamine, tributylamine, dimethylamine, and isopropylamine, are desirable as an alkali in this 
invention. In the case of an amine compound, 2000 ppm in the case of the hydroxide of alkali metal or alkaline 
earth metal, an inorganic weak acid salt, an organic-acid salt, etc., these alkalis are added from 2 ppm from 0.01 
%of the weight 5% of the weight to a rough polyoxymethylene copolymer. 

[0018] Moreover, in this invention, water and/or an organic solvent can also be simultaneously added with these 
alkalis. After the formaldehyde generated with end stabilization is removed under reduced pressure in a 
devolatilization zone, it pelletizes the polymer which end stabilization completed. In addition, in this invention, 
the addition of a stabilizer to decomposition resulting from heat, light, oxidation, etc. and addition of other 
additives can be added also in any before and behind an end stabilization zone. 
[0019] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a detail 
further, the range of this invention is not limited to these examples. In addition, the value shown in an example 
and the example of a comparison was measured as follows. 

The amount of instability ends ; It titrated and measured, after absorbing in water the formaldehyde generated 
in 200 degrees C and 50 minutes in nitrogen. (The amount of instability ends of the polymer before end 
stabilization was measured after deactivation by 1 % triethylamine of extraction in part after polymerization 
termination.) 

Thermal stability ; resin was made to pile up in the injection molding machine (ABURUGUORUR AUNDA 100, 
product made from waste turn tray DENGU) of 230 degrees C of cylinder temperatures, the 12x120x3mm 
shaping piece was fabricated, and the time amount which a silver streak generates on a shaping piece front face 
was found. 

[0020] Polymerization yield ;The weight of the polymer obtained by drying was measured after the 
polymerization, and it asked for the rate to the charge before a polymerization. 

Ml ; MELT made from an Oriental energy machine The fluidity was measured under 190 degrees C and the 

conditions of 21 60gr using INDEXER. (ASTMD1238) 

[0021] 

[Example 1] 5L ** kneader who has the churning aerofoil of two sheets with JAKKETTO which can let a heat 
carrier pass was adjusted to 80 degrees C, as a 3kg trioxane and a comonomer, as a 4.5-mol %and molecular- 
weight modifier, 1 .5x10-3 was added and the methylal was mixed for 1 and 3 dioxolane to one mol of trioxanes 
to one mol of trioxanes. The minute amount high impurity concentration contained in this mixture was 5 ppm in 
water conversion. 1.2xten - five mols were added for boron-trifluoride diethyl etherate to this mixture to one 
mol of all monomers as a polymerization catalyst, and the polymerization was performed. After performing a 
polymerization reaction for 30 minutes, the polymer was dried for the 140-degree C heat carrier in a kneaders 
jacket for bottom 30 minutes of through nitrogen-gas-atmosphere mind. Thus, the 2.7kg polymer was obtained. 
[0022] After carrying out 0.3 weight section addition of the 2 and 2'-methylenebis (4^methyl-6-t-butylphenol) 
as an anti-oxidant at this polymer, the twin screw extruder with an Ikegai place 30mm vent was supplied. The 
end stabilization zone of an extruder was considered as the screw configuration which made the kneading disc 
of wing thickness 0.1 5D the die length of ratio-ofHength-to-diameter=6.0. The addition of the triethylamine 
which used temperature as 200 degrees C, water, and an alkali performed deactivationHzing and end 
stabilization respectively to the polymer 100 weight section to the bottom of the condition of the 2.5 weight 
sections and the 0.5 weight section, and devolatilized by setting a vent degree of vacuum to 30torr(s) further. 
The polymer obtained from the extruder dice section was extruded as a strand, and it pelletized it. 
[0023] The measurement result of the amount of instability ends before and behind end stabilization and the 
measurement result of thermal stability are shown in a table 1. 
[0024] 

[Examples 2-5] The minute amount high impurity concentration contained in the mixture of **** was 
concentration shown in a table 1 by water conversion. Moreover, rough polyoxymethylene was obtained 
completely like the example 1 except having changed the alkali into the matter shown in a table 1. The 
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m easurement result of the amount of instability ends before and behind end stabilization and the measurement 

result of thermal stability are shown in a table 1 . 

[0025] 

[Examples 6-8] The minute amount high impurity concentration contained in the mixture of**** was 
concentration shown in a table 1 by water conversion. Moreover, rough polyoxymethylene was obtained 
completely like the example 1 except having changed into the conditions which show the desiccation conditions 
before end stabilization in a table 1 . The measurement result of the amount of instability ends before and 
behind end stabilization and the measurement result of thermal stability are shown in a table 1 . 
[0026] 

[Examples 9-10] The minute amount high impurity concentration contained in the mixture of **** was 
concentration shown in a table 1 by water conversion. Moreover, rough polyoxymethylene was obtained 
completely like the example 1 except having changed into the concentration which shows the catalyst 
concentration at the time of a polymerization in a table 1 . The measurement result of the amount of instability 
ends before and behind end stabilization and the measurement result of thermal stability are shown in a table 1. 

[0027] 

[The examples 1-3 of a comparison] The minute amount high impurity concentration contained in the mixture of 
**** was concentration shown in a table 2 by water conversion. Ethyleneoxide was used as a comonomer. The 
polymerization was performed completely like the example 1 except having changed polymerization catalyst 
concentration. Since only the ********** liquefied object was obtained in the examples 1 and 2 of a 
comparison, end stabilization was not able to be performed. After obtaining rough polyoxymethylene in the 
example 3 of a comparison, end stabilization was performed completely like the example 1, and the pellet was 
obtained. 

[0028] The measurement result of the amount of instability ends before and behind end stabilization and the 

measurement result of thermal stability are shown in a table 2. 

[0029] 

[The examples 4-5 of a comparison] The minute amount high impurity concentration contained in the mixture of 
**** was concentration shown in a table 2 by water conversion. The polymerization was performed completely 
like the example 1 except having changed polymerization catalyst concentration. In the example 4 of a 
comparison, since only the ********** liquefied object was obtained, end stabilization was not able to be 
performed. After obtaining rough polyoxymethylene in the example 5 of a comparison, end stabilization was 
performed completely like the example 1, and the pellet was obtained. 

[0030] The measurement result of the amount of instability ends before and behind end stabilization and the 

measurement result of thermal stability are shown in a table 2. 

[0031] 

[The example 6 of a comparison] The minute amount high impurity concentration contained in the mixture of 
**** was concentration shown in a table 2 by water conversion. Except it, completely like the example 1, after 
obtaining rough polyoxymethylene, end stabilization was performed completely like the example 1, and the pellet 
was obtained. The measurement result of the amount of instability ends before and behind end stabilization and 
the measurement result of thermal stability are shown in a table 2. 
[0032] 

[The example 7 of a comparison] The minute amount high impurity concentration contained in the mixture of 
#*** was concentration shown in a table 2 by water conversion. Rough polyoxymethylene was obtained 
completely like the example 1 except it. Furthermore, end stabilization was performed completely like the 
example 1, and the pellet was obtained without adding an alkali. 

[0033] The measurement result of the amount of instability ends before and behind end stabilization and the 
measurement result of thermal stability are shown in a table 2. 
[0034] 
[A table 1] 
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[0035] 
[A table 2] 
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[0036] 

[Effect of the Invention] According to the manufacture approach of this invention, the polyoxymethylene 
copolymer excellent in thermal stability is obtained according to the process simplified dramatically. 

[Translation done.] 
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- : * ;u«Tcd?*JKT-* 0 . S^«^ tb S tifc^ctt 
^gp^di SOOOppmaTCW'Jt + ^^l/y 

i * «p» t * s # y * * f > u > =i * y -7 - COM3** 

So 

{ 3 ] m^mmKs.t^t s-?- i ^jucml 

5. Ox i o-»-=ejHU±3. 0 x i 0- s *;HiTF-c&-2> 
p p m«TT* 5Ci T SfHsfcJI 1 %m<DfS 

C»*JS5] 5£*£M±o&rf#6ftSfi* y**^ 

U > 3 jj« y v -?:Iffl^T 5 0 •C«±iWS«T© 

[ff*JS6] ^>htt#ffi«©3*38g3effcl/->©* 
f y * S1»fiS**L/D ( L ; *4*|SJ©SS . D ; fflffltt 
©rtS) 2>*2. 0*^10. 0©--f-{>^f'/Xi' 

0. 1D*60. 3D-C*4C4*W«irSi«*3Sl 

ia$K©^a 0 

[0 0 0 1 ] 

[sat±©* Jffl^f? ] *§%wizm , gmmcmnz # y * 

+->^u>d^'J7 -©SBS^rStclwr § „ $ &tei¥ 
fi-S- -t± L> at> r f# 6 ft s *1 # y :* * v ^ 5 1 u > n # y ? - 

■fextcj: s^Stt^Mfttetf y w y 

[0 0 0 2 ] 

[££*©&«] h »;**-9->t8H*x-f ;u^iyf/$fc 

nan** ^ -7 - ;b t ©fta-^ec «t «d s h ft -s ffi # y * * 
u- y ffit4&S£-84$?£$*OT:fc 

5E-fb$ft£* l^WIOSffiJHfii UTBS«1«R* 



2) #§§¥7 -2 28 6 49 

2 

fj©^3£*4SS3&sti*n-r s x * * w u x t » * . j&©£ 

3e-ftTS^ffi*s*ae>ftT0^. c ©:£&«:*$(,>-£«£*£ 

-5 10 1 4#^(c«ffljt<y tf+w^i^ptfy v 
10 -(C=®^^7 ><fc^Bj*^ffi)PJi LT^tt]b^©$) 
i tUflttc ftfe 0*«8S3£< bT 4 *ffi*Jffitt § ft T C > 
So #HBS6 3-1 9 6 6 1 5 n&nMZ&fSM 

RO'H»SiJ©#aT-Cffi* 'Jt+->^f l/>3#'J-7-^ 

br s ^S*5f aiis Sfttr^So 

[0003] 

5 8-5101 4#^*RtC8B*g3ft-Ct»S^StC*it,i-C 

tt, m^ft©fi*" y * * ^> y ^ u > p !j< y -7 - «: ^g^ij 

1 ^:>UC^SVX 1 . 2X1 
0- 4 *JUi^l^<:&k:^?S^SA5SacO. ffdi**fflt> 

tc^mtm biiiic & 1, > T j; 0 ^F*©fiT 
*«ftao3fa©^F-«(c(tti»aa*at» c t #3Hba:3ft 
s „ £ iifri./c*tc ttifers^ tz'n*)m 

Sfc. #^BS6 3- 1 9 6 6 1 5-^-fi 

^fitctetg Sftri > s^ffir-tt, bff ©^s* 

30 «Ht*sW(,»fca&«:5|5«S3E4t«ra»iail»L-rte«3. IS 

[0004] 

^tf«:fli*T3&§ft/c4>©T'*)S. ^mm^^t, ^y 
ttwf ■7-©^3t^atciigL'-c^> h# 

40 [0005] T^ft%. h u sit*:* 

i = 7 » f b* -5 * i ©IBfilgf b^<fc 0 ft S fflJ*> ?>iM« 
ft.^% < i t -@©M^fl4J8©??ffiTt?±tm-^ § # r 
Tpy u>a^y -7-*8i{jtt-S{cKL.r. £ 
^ftBflfifilS^*-'-?- 1 *;UC*j-L 5 . OxiO"'* 

^ti± 5 . 0 x 1 0 - s j=)mT<Dm&x'$> •) . *^a*s 

6SfB3ftfc^£5£5fciaW##3 0 0 0PPMOT©6 

Ky ^^~>^ ? u>a# u -7-?:ii:®*?j:«ii«ufct* 
50 k-<> h w if a«tcew& l . «»t^«©??.aT . 



(3) 
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[0 00 6] JE{C*»^*A#fl«J«C|ftWra. *#6Hj(c 

[0 00 7 ] frftWlctetf Z>£* s-?-te*)lJ>.7 ^^Xio 

R , 



ie©-$5£ ( l ) r*Jh4^*i5. 

[0 0 0 8] 
Hb l ] 



(1) 



R i -C -O 
I I 
R. -C- (R.)p 



l < « /n □ ? v < b 7- ; u * s t- s & s n fc ^ ^ u ^ s <t> L < it x * -> > i> > m 

- (CH, ) q - O-CH, - a&stMa 

- (OCH. CH» ) q -O-CH. - 
(-©ifi-^ pia 1 q IS 1 frh 4 ©S£IK€-ST 0 ) 



[0 00 9] fOftMilttt, 1, 3-^ 

t+V7>, 1,3, 5 - b 'J^^H2>»0. 1, 4-7' 
5?>i?^--;U^Jl/-7— JU, x t*i> tub 1 F D >i>y; n 
- sM* v - ;U«|*^tf 6 ft -5 . ##£HJ K *J I >"C ^Cftf 
£ LA> 3 1 , 3yt^V7>t$>5. 

^-©fJIgteh 'J3t- + 1f> l^&JUC^L-TO. 0 5^ 

- 43 (c iiiti m±#\-t>mtia § nr i >r t m, ». 

[0010] *#6BJ^*3W^S^ft^tt. •Wt*'? 



40 



50 



5. OxiO-'tAtil, 5. 0X1 O-'tAyTT* 
So 0%L<te±*y?- 1 ^rJKC*tL5. 0X10" 6 

^HiLt. 3. ox l o-'-^ju^T-e**. *^W8ti* 
5 . 0 x l 0 " 6 ^UfelTOH^teS^iR^CDteT* 5 

#S£u. »*L<4t>. */c»^ftt««s:*J5. oxi 
[ooi i ] 6ft ss-£8»*, 't'^ 
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■&iSSW:6 0'C*6 2 0 0°C, »*KB6 0 B C*6 1 
[0012] **W«:*JW-5«*tt# <Y > h B\ ffi# u 

— «i- (OCH 2 ) -OHO^S*^, *rt»CCcfc«3 

&^*4SS&#£i8iiS 3 # s ^cc « v h y :* * > % 

S a TSS^gltf}^ 3 0 0 0 P PMWT^C-rS/c^CC 
ttStt** £W I* S U7KtMftlt« *(D«Kfrc»» 
U *©^»HiK* h y**1f>«cSPfLT2 0PPMW 

©»^tt»BH*K©0. 2 0(ST^>CitcJ:J9f#6n 
So CCD^S3e*3SWIMJ*S3 0 0 0 PPM£t±©»£ % 

TCDfflfS-r^S. S^l<[J80 °Ci^±, 1 5 0 °CJ£{T 
<Z>»ftT-*a» 3 *l S o ttftB$m « 5 ± . 3 0 0 

•b*ftgr*S 0 

s.*$i£;E{b$l8£ uttt -o h ft— fix d> y * «?5$ 40 
tt . R^fa BIkSO'S^ISj EME*s * S OC *j w s 

z> y ^^^ffl^'y^+^y ^u>35t? y v-^is-rs 
[0015] mt^jfeffiaofswflcs 
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^ji/^-Y M#y —w^-f^ ^f^*** 
a & x * y » $ *&sfcflJHi3fe£ 0 *»a»5R«Bc»fc v 
ffl^Tfc*ffiR^SB5E£<b*tT 9*#r*s*s3S*«: 

So ^tltf^lA^cDte, L/D (L : Hrtri"J<DftS x 
D ; ftm«<DF*3&> # 2 . 0*6 10. 0O^-f^> 

fr&O. 1D^60. 2Dtfc?>^-f'f>^f^X^ 

ctoa^^j *^r&s e 

[0016] ^^5g*S3B^5^ 3 0 0 0 p p mt(TO* 
r£S 4rc utt^fisl* y > 9 1> > =i # y v-^ffi 

0 0 "Cfr 6 2 3 0 °CT * So 2 6 5 ft CJa±<DSS« 
tea S <t # y ^-©^««JWCC J: 4**T*<ET#*8£ L 

[0017] ML/dM'J *^»fi/>3#ij7- 
B*3SS^bv r ->tc*5i^r, ffiS14«5«co#ST. S 
^Mi35*g3n, Mfc^SS*ig»3W»JB3nS3ifb 

^ >, hy^^JWT^>, ^^^;l-T^>, ^y7Pt" 

t&MftmwtbritZ^ v&K&tctZTfr* y±a 

y>H*. fr-fH*. ^^^m. =fM». »K 
XT-TV ^VI/5^>B(tt[, ^Dfc*^>K 

«iit^u\ cn6(D*»tt««ttti#y*+ 
*>-rf u > n # y v - ccat u r t 5 >-f b^©i»^« 

0. 0 lfiS%^>65Sfi%, TJU*y*J«*fc«TJl/ 

*y±3R*w©*ii{fc«. Mtm§i^, wtt^i*c7)it 

^2 p pm#>6 2 0 0 0 p pm^tin3nS 3 
[0018] *fc*»|8(C*sliTtt, Cn60DiSSttft 

cKfis^jR^joaantt^jass-fbi/- ^wra^rtiK: 
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[0019] 

l^tC^BJT^,*^ ^^©iBB^C n^O^SfeWKK 

^jC^'Sfi ; S**{CfcUT2 0 O'C, 5 0» 
^t^^JL-ATJl-fb F^Mci&iKLfc&ing^UiiJ 
5£ L fc. ( 5fcS$Sfkiifr<D* 'J 

tciS'JSOTc. ) io 

; y > £"-iajg 2 3 0 •COWUiJiBHHIl 
(T-f ju>/sJ--;U7^>^- 1 0 0 . 
h l-^lsfm «:«J!i«:»B3#-C 12x120x3 

[0020] £^jir« ; fano-rwen 

Ml ; MWmmWiCDME LT 1NDEXE 

R%ffll>t 1 9 0 'C, 2 1 6 0 g r <D^#TT'0it®14£ 20 
fflijjeofc. (A STMD 1 2 3 8 ) 
[0021] 

CD 2 fe(D»^S€rWr £ 5L§--^-4 8 0 'CtCSS 
1L. 3 k g© h y 3ty?-iltK 3 

y^-^v-7>* h y^-^-9- > l ^ejuc*j-t,T 4. 5^&;v 

MCttLXl. 5 X 1 O-^SSJn, m^Ltc, CCDjg^- 
Jbx--f 5- h^t/v- 1 ^&jWC>PtL/T 1 . 2xi 

o-^>v^m^m^n^tc. 3 o^s^-sts^tf^fc 

ft. 1 4 O-CCD^^-^-CD^-t- McjBOSHR 
*H»T 3 0 f£*0fc. C©«KLT2. 
7 k gCDS^i*^f§fc 0 

[0 02 2] t ©K^fctcBffbHfJtSPJi 2 ' - 

JW £0. 3mSgP^nbfcf*. ?feH&XF?T§S3 0 mm 

■j-><tzmffiiWfro . 1 5 D<D--f r -r>^-f -jx?* 40 

L/D=6. 0©SeiUfcX^'Ja^Milfc o ig 

fS« 2 0 0 *c. x&zjnaxmsni: i/ttsofchyi 
5^7 s >©asjnfiw. s#<# 1 0 osaaucfctL-rs 
^2. 5 fifigp&o'o . 5 mseuc^frTccfciir^s 

ftRU ! 3Mi£j£{t*?f^. KK'O hK^g£3 0 t o 

[0023] ^mi^\imm<DT-^m^mm<Dmm^^ 

[0 0 2 4 ] 50 
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1 cc^-r. 

[0 02 5] 
[0 02 6] 

1 ^-r„ 

[0 027] 

itom 1 - 3 ] ttii<offl^&tc^*tis«fi^tt«ii« 

3tc*jt»-cwfflH<y sf-^^^g^ u>*?ffc$>i. ^ttCT 
[0028] *«g?^kffira©^3c3e5Riii*cM(i5eis* 

[0 0 2 9] 

[tk$$0iJ4~5 ] ttii©SB^«j«:^*ti*f!ai^tt!ftiai 
SW. 7K^#r-*2 0C7^-ri-lK-C$,o7c o S£ft!tt£fiK 

/Co tk«?CT4K*5ur« > tt^^ftftrasown 

t£fr~?-tcicib, ^iSi^'fk^f ?>*«l±J3fc^^-ofc 0 tk 
I5^J 5 (c*jt,»r^i# y *+->^ u>«rf#fc* i . * 
ss^'j 1 i ^ < ni«K*^^b^m^ mc. 
[0030] ■mmimm&<b*3m&UL<om'imxk 

[0 0 3 1 ] 

i^WJl i*<ISI««:*«IKSg<t*m»'<U» h^rtf 
[0 03 2] 

[tk?5M7 ] ftii©tS^gj«:$*n-5afi^i»iBli«K 
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* [0 0 3 3 ] *^^tBijm©^5g^S©liJSitem 
[0 0 3 4] 

[*1 ] 
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